Memorandum
Food and Drug Administration
Center for Biologics Evaluation and Research
Office of Compliance and Biologics Qudity
Divison of Manufacturing and Product Quality

Date: September 28, 2002
To: Melanie Hartsough, BLA Committee Chair, HFM-536
From: Deborah Trout, BLA Committee Member, HFM-675

Through: CynthiaL. Kdley, Branch 1 Chief, HFM-675

Subject: Review of Biologics License Application (BLA) from BioMarin Pharmaceuticas for the
manufacture, formulation, fill and packaging of Aldurazyme ; STN Number 125058/0

My review includes an evauation of the following sections submitted in BioMarin's BLA gpplication
(reference is made to Part 11: Chemistry, Manufacturing, and Controls in the €ectronic submission): Item
i (sections|li.1 - [1i.5, and I1i.8), Item IIA (sections1IA.1 and 11A.2), Item 1B (sections|1B.1 -
11B.3), Item I1C (sections11C.1.1, 11C.1.5, [1C.1.8, 1IC.1.10, I1IC.2, and I1C.3), Item | IE.1, Item
IH.1, and 11Q.1 - 11Q.2.

This review memorandum is comprised of three sections. The first section are issuesthat can be
addressed in an information request or complete review letter, the second section are issues that can be
addressed in the pre-license ingpection and the third section is my review narrative

Section |: Outstanding Issues that can be addressed in an Information Request or Complete Response
|etter.

1. Please submit safety data demongtrating that the--------------==== oo oo oo
used in the storage and shipment of the Laronidase formulated bulk drug substance (rhl DU)
will not leach harmful or undesirable substancesinto the drug substance. Safety data should
include extraction/toxicologica studies demongtrating that the packaging components do not
adversdy affect the drug substance.

2. Outstanding ingpectional issues identified on the FDA Form 483's dated October 8, 2002, and
November 1, 2002, issued at the conclusion of the pre-approva inspections of your Novato,
Cdifornialocation and your contract manufacturer, Genzyme Corporation, in Allston,
Massachusetts, respectively have yet to be resolved. Y ou must satisfactorily resolve these
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issues. Review of your November 21, 2002, and December 11, 2002, responses to the FDA
Form 483'swill be communicated in a separate | etter.

Section |1: Pre-license Inspection |ssues

BioMarin Issues

3.

------------------------------------ .. Please review Protocol N-PV-426 "Process Validation
of Microbia Control in the Production Process for rhiDU" submitted in support of this
bioburden specification during the pre-license ingpection.

Page 983, Section I1C, Table 9.4.4.1. states harvest ot ------- had ar---=-===mmmccommemmennnees
------------------------------------- please review the investigation associated with this

------------------------------------------------------------- . Please confirm that additiond in-
coming testing is performed as per 21CFR 211.84 (d). Supplier's Certificate of Anayss
could be used provided that the supplier's test results are periodicaly shown to be vaid

by doing your own testing, which when compared to supplier's results shows agreement.

Once that reiability is established then the leve of testing may be reduced. In addition,

The BLA gaesthat the Galli Drive Facility is desgned to function as a multi- product facility. In
addition, the submisson indicates rhiDU isthe only product manufactured at this facility. Please
convey to the firm that the Gdlli Drive Facility will be licensad for the manufacture of rhiDU drug
substance only (i.e., single product use) and that the introduction of additiona products after
licensure would require a prior gpprova supplement.

----------------------- . Pleasereview vdidation data for----------------------cmmmmmmeeeoo -
----------------------- . In addition, please verify that the appropriate process vaidation was
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8.

10.

11.

12.

13.

14.

15.

Please review vaidation data for the following intermediate holds: ---------------------- for the
harvested cdl culture fluid, ------- for the ---------mmm e for the -
-------------------------- and -------- for the-----------——— -

Throughout the drug substance manufacture, there are severd ------------- operations. -------

--------------------------------------------------- . How are modules stored between uses
and how are they cleaned and sanitized prior to re-use?

--------------------------------------------------------------------------------- . Who
decides how the ------ will be stored, and are there SOPs in place for both storage
PrOCEAUINES? - - - - oo :
Where production scale hold studies performed for each -----------------ooocmcmce oo
------ ?

Page 73, Section [IC gtates al of the ---------------- - - oo oo

Pease veify dl in-process sampling locations during production of the rhiDU drug substance.

Page 74, Section |IC, Table [IC-21 states that--------====== === o= m oo
--------------------------------------------- Please verify that the rhiDU drug substance -----
----------------------------------------------------------- without the appropriate re-
processing proceduresin place.
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16.  TheAldurazymefilling procesS-----------=== = m oo oo e
---------------------------------------------------------------------------- . Pleasereview
vdidation data ensuring the final product vids are uniform across a given lot.

17. During the pre-license ingpection, the following items should be evaduated: (re)vdideation of the
HVAC sysem; HEPA filter certification frequency and tests performed; environmenta
monitoring for both viable and non+viable particulates; monitoring of differentiad pressures, ar
temperatures, and humidity.

Genzyme I'ssues

18.  Theformulated bulk drug substanceis transferred fromy------------==mmmmmoo oo
----------------------------------------- . How long can the gterile bulk be held prior to filling?

S e

20. Find product vids are ether labeled manudly or usng an automated labeling machine. Please
verify there are SOPs in place for both procedures.

21.  Thefillfinish areais designed as a multi- product manufacturing area with only one product

22.

manufactured in thefilling areaa atime. In addition to Aldurazyme, multiple other Genzyme
investigationd and commercid products are manufactured in this area. All products are---------
Following the manufacture of each product, a series of stepsincluding line clearance and
vaidated cleaning procedures are performed prior to introduction of the next product. Please
review cleaning and changeover procedures for al critica manufacturing aress.



Page - 5 STN 125058/0

23.

24,

25.

26.

27.

28.

Washed and pre-siliconized stoppers are received, quarantined and released prior to use.

The stoppers are evilized ina--------------- using avadidated cycle. They are unloaded from
the autoclave and go to Storage in e@ther --------------------- . Please verify that the pre-
washed and pre-siliconized stoppers have been assessed as to the uniformity of the silicon
trestment, and the capability of the washing process to remove-------- . Genzyme could rely on
asupplier’s Certificate of Andysis provided that the supplier’ stest results are periodicaly
shown to be vdid by doing their own testing, which, when compared to the supplier’ s data,
shows agreement. Once that reliability is established, then the level of testing may be reduced.

Peasereview dl mediafill datafor the last two years for the aseptic filling suite used in thefilling
of the drug product. I1n addition, please review related SOPs, protocols and reports associated
with mediafill activities

revdidation. If the cleaning procedure is manud, the firm should have vdidation demongrating
reproducibility and routine testing to ensure vaidated processis maintained. In addition,
resdud limits and acceptance criteria should be achievable and verifiable. The manufacturer
should be able to document by means of data that the level of resduas and acceptance criteria
are scientificaly sound.

During the pre-license ingpection, the following items should be evaluated: (re)vaidetion of the
HVAC sysem; HEPA filter certification frequency and tests performed; environmenta
monitoring for both viable and non+viable particulates; monitoring of differentiad pressures, air
temperatures, and humidity.

Pease confirm that fluid pathways such as tubing are compatible with the drug product (i.e., do
no absorb in-process materias, and do not leach unintended substances into in-process
materias or the drug product).

Page 8, Section 7.5 of the Genzyme batch product record states the formulated bulk should be
filled - --- == Pleasereview
vaidation data associated with this time limit.

Section I11: Review Narrative

Drug Substance
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Aldurazymeis supplied as aliquid concentrate for infusion at a dose of 100 units per kilogram of patient
body weight. Each vid ddivers5 mL of Aldurazyme at a concentration of 100 unitYmL. The drug
substance is a purified recombinant form of the naturaly occurring human glycoprotein, rhiDU and is
isolated from cell culture supernatant following growth of a Chinese Hamster Ovary (CHO) cdll line
transfected with a recombinant expression vector containing the cDNA coding region for human rhiDU.
The purified protein is formulated with polysorbate 80 in a sodium chloride and sodium phosphate
buffer. The drug product isaliquid solution that isto be diluted for intravenous adminigration.

Recombinant human rhiDU formulated bulk drug substance is manufactured & the following location:

BioMarin Pharmaceuticd Inc.
Gdli Drive Facility

46 Gdli Drive

Novato, CA 94949, USA

The BioMarin Gdli Drive Fadlity isa--------------- square foot building with mammdian cdl culture
and protein purification capabilities. The Gdli Drive Facility is desgned to function as a multi- product
facility. Currently rhiDU isthe only product manufactured at thisfacility. In the future, it is expected
that additiona products will be manufactured in thisfacility. Manufacturing operations for rhiDU at 46
Gdli Drive include the storage and preparation of the Master Cell Bank (MCB) and Working Cell Bank
(WCB), inoculum preparation, bioreactor operations, purification and formulation of Drug Substance.

Genzyme for Serilefiltration and filling operations. Genzyme Corporation performs labeling, packaging,
and digtribution of the final drug product.
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PAGE 7 DETERMINED TO BE NOT RELEASABLE
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Drug Product

The Drug Product, Aldurazyme, is prepared by the sterile filtration and filling of the formulated bulk drug
substance into vids (5 cc USP-- Typel glass). These vids are stoppered (-------------=-======-==----
------ gray butyl), capped, and labeled, a which point the product is referred to as Aldurazyme.
Aldurazyme is manufactured a either Genzyme Corporation (Allston Landing facility), located in
AllSton, MassaChUsatts, U SA- - - - - - - o= = oo oo o o oo e o e

(Allston Landing)

Genzyme Corporation

Allgton Landing Facility (ALF)
500 Soldiers Fidd Road
Allston, Massachusetts 02134
USA

The ALF fadility isan ------------- sguare foot building with devel opment and manufacturing
cgpabilities. Thisfadility is designed to function as a multi-product facility. The formulated bulk drug
subgtance is asepticaly filled in the fill finish suite a Genzyme's Allston Landing Facility. The bulk is
asepticdly filled into vids at afill volume of --- mL, whichalows a 5.0 mL extraction.

Each vid of Aldurazymeis single use only and ddlivers 5.0 mL of a solution that includes the enzyme,
recombinant human Alpha-L Iduronidase, at 100 unitsmL (approximately 0.58 mg/mL), 100 mM
sodium phosphate, 150 mM sodium chloride, and 10pug/mL polysorbate 80, with apH of 5.5. Thefind
product isasolution that is clear to dightly opalescent, and colorlessto pae yellow. For adminigration
to patients, Aldurazyme is diluted with 0.9% sodium chloride containing 0.1% human serum abumin to
avolume of between 100 mL and 250 mL.

The formulated bulk drug substance, ----------- satellite samples, and required documentation is
shipped to the Genzyme Allston Landing Fadility for find formulation and filling. After QC is notified
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segregated and submitted to QA for disposition as rejected materidl.

Vids are labded ether manudly or usng an automated labding machine. For manud labding, dl labes
are pre-imprinted with alot number and expiration date using a vadidated labd imprinter. QA assgns
the expiration date for the lot and confirms that the imprinting deviceis printing both the proper
expiration date and lot number before the labels are imprinted. After the labels have been imprinted, the
information on each individud labd is verified by afill/finish |abeing operator prior to applying the labd
to thevid. Theimprinted and verified labds are goplied to the vids and each labdled vid is inspected
by afill/finish |abeing operator.

Automated labdling isinitiated Dy---------------= -

The labeler isfitted with rolled stock vid labels and prints the expiration date and |ot number onto each

labd. QA assgnsthe expiration date for thelot. -----------=--mmmmmmmmm
----------------------------------------------------------------------------------------- . The printed

labels are automatically gpplied to the vids as they travel down the labeling machine belt. Thelabd

This alows the presence of alabd on each vid to be confirmed. Labeled vids exit the machineviaan
off-load rotary table and may be either removed at this point for future packaging or alowed to feed the
automatic cartoner. Labels are reconciled a the completion of each lot of Aldurazyme.

Labeled vids are packaged either manudly or using an automated packaging machine.

For manua packaging, al cartons are pre-embossed with alot number and expiration date usng a
validated carton embosser. QA assgns the expiration date for the lot and confirms that the embossing
deviceis coding both the proper expiration date and lot number before the cartons are embossed.
After the cartons have been embossed, afill finish packaging operator verifies the information on each
individua carton. Each embossed carton isfilled withalabded vid and a packageinsert. A fill finish
packaging operator then ingpects the assembled package. Following completion of the job, QA
performs an AQL on the finished package.

Automated packaging isinitiated by--------------=---mmoo oo

QA assgnsthe expiration date for the lot and confirms that the packaging machl ne is embossng both
the proper expiration date and lot number. The cartoner is supplied with cartons and package inserts
and embosses the expiration date and lot number onto each carton. -------------===--mmmmmmmmmoo-
------------------------------------------ . A labded vid and a package insert are automaticaly
inserted into an embossed carton and the completed package exits the machine. The completed
packages are subjected to afina AQL inspection by the QA department. The complete packaged vials
are then forwarded to Genzyme Quaity Assurance for quarantine at 2—8°C until find digpostioning.

The fill/finish area was desgned as a multi- product manufacturing area with only one product
manufactured in thefilling area at atime. The fill/finish area uses dedicated equipment for al product
contact surfaces with respect to Aldurazyme. In addition to Aldurazyme, multiple other
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Genzyme investigationd and commercid products are manufactured in thisarea. All products

BB - - o . Following the manufacture of each
product, a series of steps including line clearance and vaidated cleaning procedures are performed prior
to introduction of the next product.
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Distribution

Storage and digtribution of Aldurazyme is performed at the following Genzyme fecilities
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The----------mmmmmmmeeee a---------- square foot -------------- building with materid storage and
digribution capabilities. Thisfacility isdesgned to function as amulti-product distribution fecility. The
facility is designed to provide controlled storage areas and rooms at various temperatures, ambient, 2—
8°C, 20°C, and 40°C. Other rooms are designed for specific containment of flammables,
acids/corrosives, hazardous waste and 1S0topes. The --------=== - mmm s oo e e
----------------- provides 2-8°C controlled storage areas for Aldurazyme. Materids Management
coordinates the find packaging and shipment of Aldurazyme.

Other products stored &t this facility include the following: ------=-===- === ==
------------------ products and -----------------------------_ Proper procedures are in place to
prevent cross contamination between different products and between products and personnel.

ENVIRONMENTAL ASSESSMENT

Claim of Categorical Exclusion

Asdlowed under 21 CFR 25.31(c), BioMarin claims categorica exclusion from the requirement for
preparation of an environmental assessment report, as the active drug substance is a recombinant
vergon of anaturdly occurring human enzyme, which would have the same metabolites or degradation
products as the non-recombinant version. In addition, the concentration or distribution of the substance
itsdlf and therefore, its metabolites and degradation products, would be significantly less than one part
per billion at the point of entry into the aguatic environment. The action, therefore, would not ater
sgnificantly the concentration in the environment.



